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Despite improvement in diagnostic modalities, confirmation of a histologic diagnosis of cancer of
the biliary tree and pancreas remains elusive. Attempts to collect positive cytology specimens from
vigorous brushings or washings obtained at endoscopy or percutaneously are often unsuccessful. In
our unit, we have increased the yield by obtaining tissue scraped from prostheses that have been pre-
viously placed in either the bile duct or the pancreatic duct. The stents are first flushed with saline
to collect cytology specimens, after which, they are bisected and scraped, and these contents are pre-
pared in a manner similar to that used to prepare biopsy samples. Twelve of 16 scraped samples, 9
bile duct and 3 pancreas, were positive for adenocarcinoma. The cytology specimens were positive
in only 4 of the 12. We recommend this method of sampling from material contained within pros-
theses as an adjunct when previous brushings, washings, or biopsies are negative.
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INTRODUCTION
Cancer of the pancreas and biliary tract, both primary and
metastatic involving the extrahepatic and intrahepatic
ducts, is often difficult to diagnose despite developments
in various imaging and endoscopic procedures such as en-
doscopic ultrasound (EUS), computed tomography (CT),
magnetic resonance imaging (MRI), endoscopic retro-
grade cholangiopancreatography (ERCP), and peroral
cholangioscopy (Nix et al., 1988; Snady et al., 1992;
Siegel, 1991). Obtaining a tissue diagnosis for these can-
cers without surgical intervention is often difficult (Muro
et al., 1983; Kawai et al., 1987; Harada, 1979; Endo et al.,
1974; Haffield et al., 1976; Roberts-Tomson and Hobbs,
1979). The reasons for reduced tissue yield include: 1) the
small size of the tumor; 2) the fibrotic and scirrhous na-
ture ofthese lesions; and 3) an associated desmoplastic re-
action. A tissue diagnosis is essential before initiating
definitive therapy for a neoplasm, such as chemotherapy
and radiation, despite a high index of suspicion.
Herein, we describe a technique we use to obtain tis-
sue from occluded stents, which were removed for ex-
change, and we confirmed the diagnosis of cancer in 12
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of 16 patients. Two case reports will be presented to il-
lustrate the technique and the significance ofcarefully ex-
amining stents, thatwereremovedfrom eitherthe bile duct
or pancreatic duct, for tumor tissue.
PATIENTS AND METHODS
Sixteen stents removed from 16 patients, (9 men, 7
women, mean age 65 yrs., age range 47-83 yrs.) 11 bile
duct, and 5 pancreas, were examined, and specimens were
extracted and prepared from the stents as described in the
Methods. This prospective analysis was conducted over a
period of 17 weeks, from January to April, 1993. The
stents had been placed from 3 to 5 months before the pa-
tients returned for stent exchange. The patients returned
because of symptoms related to stent occlusion, i. e.,
cholestasis, low grade fever, jaundice, biliuria, and pruri-
tus.Nonebecame septic before exchange. Bileduct stents,
6 11.5 Fr., 5 10 Fr., were placed to ameliorate symptoms
ofjaundice that were secondary to a stricture of the bile
duct. There were 3 Klatskin type III lesions, 4 Klatskin
type II and 4 Klatskin type I. Pancreatic stents, 2 10 Fr.,
1 8.5 Fr., 2 7 Fr. were placed to ameliorate symptoms of
pain and recurrent episodes of pancreatitis. Four patients
did not experience relief of symptoms, while 1 did. This108 J.H. SIEGEL et al.
failure torespond to decompression prompted furtherma-
nipulation of the pancreatic duct, and the retrieved stents
were examined for tumor.
METHODS
After removing the stent from the duct in which it was
placed, saline is flushed through the stent. The effluent is
spun down by centrifugation, and the sediment examined
by a histocytologist. The stents are examined for evidence
of gross tissue, and an attempt is made to remove or extri-
cate debris from the side holes or flaps. If tissue is found, it
is fixed, stained, and examined microscopically for malig-
nant cells. Ifno malignant cells are evident, the stent is split
longitudinally and the inner surface is scraped of all debris
(Fig. 1). The debris is then placed on filter paper (Fig. 2)
and processed in the usual and standard manner for fixation
and stainings, and the slide is examined (Fig. 3 and 4).
RESULTS
Twelve of 16 samples obtained from stents were positive
for adenocarcinoma; 3 of 5 from the pancreas and 9 of 11
from the bile duct. Cytologic specimens were positive in
only 4 (3 bile duct, pancreas) of the 16 specimens ana-
lyzed. The diagnosis of adenocarcinoma was confirmed
at surgery in the remaining 4 patients (Table 1).
DISCUSSION
Although cholangiographic appearances of strictures of
the bile duct and pancreas are predictive of a malignant
Table 1
Patient Scrape
Age/Gender Stricture Location Results Cytology
57 F Bile duct Klatskin III Negative Positive
63 M Bile Duct Klatskin III Positive Negative
73 M Bile Duct Klatskin III Negative Negative
77 M Bile Duct Klatskin II Positive Negative
83 F Bile Duct Klatskin II Positive Negative
48 F Bile Duct Klatskin II Positive Positive
59 M Bile Duct Kiatskin II Positive Negative
84 F Bile Duct Klatskin Positive Negative
69 F Bile Duct Kiatskin Positive Negative
75 M Bile Duct Klatskin Positive Negative
51 M Bile Duct Klatskin Positive Positive
76 M Pancreas Head Negative Negative
47 F Pancreas Head Positive Negative
49 F Pancreas Head Negative Positive
63 M Pancreas Genu Positive Negative
67 M Pancreas Genu Positive Negative
etiology in 90% of cases (Nix et al., 1988; Snady et al.,
1992; Siegel, 1991), definitive treatment, i.e. chemother-
apy or radiation, usually is initiated only after tissue con-
firmation of the malignancy has been made, with few
exceptions. Some benign conditions such as sclerosing
cholangitis and choledochal cysts are associated with an
increased risk of malignant transformation that is ex-
tremely difficult to detect in its earlier stages unless a high
index of suspicion prompts an aggressive approach to tis-
sue sampling.
Various modalities have been used to obtain tissue.
Exfoliative cytology of bile aspirate or pancreatic juice
collected after secretin stimulation has a sensitivity of
34-79% as reported by several groups (Muro et al., 1983;
Kawai et al., 1987; Harada, 1979. Endo et al., 1974;
Hatfield et al., 1976; Roberts-Tomson and Hobbs, 1979).
Tissue sampling for examination can be obtained by: 1)
direct endoscopic biopsy obtained from a visible lesion
e.g., ampullary carcinoma; 2) from within the bile duct at
the time ofERCP cholangiography by using fluoroscopic
guidance, or 3) during direct cholangioscopy either with
the daughter scope at ERCP or a cholangioscope that is
advanced through a percutaneous tract (Siegel, 1991;
Rustgi et al., 1989). Percutaneous fine needle aspiration
of masses performed underCT or sono guidance requires
identification of a mass lesion. The success rate for ob-
taining tissue andconfirming malignancy using needle as-
piration techniques approaches 70-80% in cases of
carcinoma of the head of the pancreas. Results are much
lower for cholangiocarcinoma and small pancreatic tu-
mors (Ferrucci et al., 1980; Teplick et al., 1988). A sec-
ond method, the TrucutR biopsy gun, is also utilized under
CT/sono guidance providing core tissue that is adequate
for diagnosis (Parker et al., 1989). Both these percuta-
neous techniques carry a low but definite risk of seeding
the needle tract with tumor cells (Ferrucci et al., 1979;
Smith et al., 1980).
Brushing biopsy methods were first described by
Weidenhiller and Osnes (Anaker et al., 1977; Osnes et ai.,
1975). Brushing samples obtained when using a conven-
tional cytology brush have been reported to yield positive
results ranging from 18-52% Rustgi et al., 1989; Osnes
et al., 1975; Ryan, 1989; Venu et al., 1989. The low yield
of this method is due to 1) inaccessibility of the lesion;
and 2) desmoplastic changes that occur with certain le-
sions such as cholangiocarcinoma. Certainly, one can not
expect to obtain positive brushings from a bile duct that
is compressed by an extrinsic tumor mass, as seen in
metastatic carcinoma or carcinoma of the head of the pan-
creas, until there is luminal involvement or invasion of the
duct. Technically, it may be difficult to advance a con-
ventional brush into the stricture. A guidewire systemSTENT SCRAPING FOR HISTOLOGY 109
Figure 1 Large caliber prosthesis removed from bile duct. Note staining ofduodenal portion exposed
to intestinal juices.
Figure 2 A composite picture of transected stent and material scraped from lumen placed on filter
paper.
would facilitate sampling. Foutch, et al., described a tech-
nique using a conventional cytology brush passed along-
side a guidewire, and this technique yielded a diagnostic
sensitivity of 56% (Foutch et al., 1989). In two other re-
ports, the authors used a new cytology brush that yielded
a diagnostic sensitivity of50% (Scudera et al., 1990) and
70%, respectively. However, despite the low yield, the au-
thors reporteda specificity of100% in both series (Scudera
et al., 1990; Venu et al., 1990).
Brushings ofbiliary strictures can also be obtained per-
cutaneously using either a cytology brush and/or scraping
device passed over a guide wire. This combined technique
has been reported to yield a positive result of 60% Yip et
al., 1988; Mendez et al., 1980.
Peroral choledochoscopy using the mother-daughter
endoscope system can facilitate biopsy and cytology spec-
imens obtained by direct vision, but technical difficulties
commonly associated with this technique prohibit a yield110 J.H. SIEGEL et al.
Figure 3 Low power view of solid tissue with H & E stain.
Figure 4 High power view of adenocarcinoma.
higher than other methods. Many centers are using the
mother-daughter system, and, after acquiring further ex-
perience, a higher yield is expected with this method
(Siegel, 1991).
Leung reported in a letter that, after obtaining samples
from the material embedded near the upper flap of stents
removed from patients with presumed malignant ob-
struction, histologic examination did indeed reveal carci-
noma in 11 of 14 patients he studied (Leung et al., 1989).
The method we describe here is simple and practical.
Our continuing experience using this method to evaluate
stents retrieved from the bile duct has shown that not only
has the diagnostic yield remained high, but no false-pos-
itive results have been obtained. The same method has
been applied to pancreatic stents retrieved from 5 patients
in whom the differential diagnosis included idiopathic
pancreatitis or carcinoma. Although there is some time
delay in establishing a diagnosis (waiting 2 to 4 months
for the stent to occlude), 2 cases studied in this series
yielded positive results as early as 72 hours after place-
ment ofthe prostheses. In highly suspicious lesions, itmay
be advisable to place a prosthesis, after having obtainedSTENT SCRAPING FOR HISTOLOGY
cytology and biopsy specimens, and advising the patient
to return in a week for removal of the prosthesis for analy-
sis. Most strictures require therapy of obstructive lesions,
and are not necessarily a prerequisite for this technique.
This technique, then, is complimentary to decompression
techniques.
In conclusion, we believe that the method we discuss
above for obtaining tissue samples from the bible duct and
pancreas is 1) simple, 2) useful, 3) specific, and 4) should
become an adjunct to biopsy and brush cytology. When
stent scraping is combined with endoscopic biopsy and
cytology techniques, higher positive yields are expected.
We routinely send stents and washings from stents ob-
tained from all patients in whom the index of suspicion is
high and encourage others not to discard the retrieved
stents since the histologic prognosismaybe presentwithin
the stent.
Case I
Y. S. was a 76-year-old white male with a history of
chronic pancreatitis. He presented with painlessjaundice
and an enlarged liver. A CT scan showed a focal increase
in the size of the head of the pancreas, but a CT guided
biopsy of the pancreas was negative for malignancy. An
ERCP was performed and revealed a stricture in the head
of the pancreas. Brushings were obtained from the stric-
ture, and a large caliber stent was placed into the pancre-
atic duct. The brushings obtained at ERCP were negative
for malignant cells. His obstructive symptoms were re-
lieved by the stent, but 4 months later, they recurred. An
ERCP was repeated on readmission, and the stent was
found to be occluded. The stent was removed, placed in
formalin for fixation, and later examined for malignant
cells. The cytology showed a moderately well-differenti-
ated adenocarcinoma of the pancreas.
Case 2
M. E, a 51-year-old white male, had undergone a chole-
cystectomy and choledochoduodenostomy for stone dis-
ease. Six months later, he complained of nausea, weight
loss, and upper abdominal pain. On physical examination,
his liver was mildly enlarged and tender His liver
chemistries and serum amylase levels were elevated. A
CT scan and ultrasound revealed a dilated common he-
patic duct, but no lesions were seen in the liver or pan-
creas. An ERCP was performed, revealing a stricture of
the distal common bile duct with proximal bile duct di-
latation. Brushings obtained from the stricture at ERCP
were negative for malignancy. A stent was placed which
relieved his symptoms, but, 2 months later, his obstruc-
tive symptoms recurred and an ERCP was repeated. The
stent was found to be occluded, and it was removed and
placed in formalin. Scrapings from the stent were positive
for adenocarcinoma.
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